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e 817 in Italy (EU Commission Drug Price Report, 2009). These price di¤erences may emerge from pharmaceutical manufacturers price-discriminating between di¤erent countries, di¤erent national pharmaceutical regulations in the individual member states -both maximum prices and copayments -and/or divergent wholesale prices (NERA, 1999; EU Commission, 2003; Enemark et al., 2006) . Pharmaceutical parallel trade, the exploitation of these price di¤erences, had a volume of e 4.8 bn in the European Union in 2007 (Glynn, 2009 ). Destination countries are highprice countries, such as Germany, the United Kingdom, the Netherlands, Sweden and Denmark, where pricing is relatively free; source countries are characterized by strict price regulation, e.g. in Spain, France, Portugal, Greece and Italy (Kanavos & Costa-Font, 2005) .
Whereas the exploitation of these arbitrage opportunities is intended to contain (public) pharmaceutical expenditure in the destination countries of parallel imports, empirical evidence on this is ambiguous. Three recent studies have presented contradictory results with respect to the ability of parallel trade to generate savings for health insurance funds and patients. On the one hand, a study by Kanavos et al. (2004) (commonly referred to as the LSE-study) …nds no evidence of savings created by parallel imports 4 . On the other hand, a study by West & Mahon (2003) (commonly referred to as the York-study) concludes that parallel trade generates considerable savings 5 . A third study, conducted at the University of Southern Denmark by Enemark et al. (2006) also concludes that parallel trade gives rise to signi…cant savings, both direct to patients and health insurances 6 . The di¤erent results not only re ‡ect di¤erences in methodology and in the range of products covered, but also di¤erent stakeholder interests: The LSE-study was sponsored by Johnson & Johnson, whereas the York-study was …nanced by the European Association of Euro-Pharmaceutical Companies. Nevertheless these studies agree on one thing: The e¤ects of parallel trade, that is, the level of savings and cross-countries di¤erences in savings or the split of savings between health insurances and patients depend to a large extent on the copayment structure (Kanavos et al., 2004; Enemark et al., 2006) .
For patients, the cost-sharing system and copayment rules constitute the direct channel through which they may bene…t from purchasing parallel imports (Kanavos et al., 2004 ). Patients will only chose parallel imports over locally sourced drugs if they bene…t …nancially, i.e. save on out-of-pocket expenditure from doing so. Consequently, the cost-sharing system provides incentives for patients to buy parallel imports (Enemark et al., 2006) . For example, a ‡at fee copayment, a charge per service, fails to sensitize patients for price di¤erences between locally sourced and parallel imported drugs and there is no incentive to buy lower priced parallel imports. A copayment in the form of a coinsurance (patients pay a percentage of the total price) however, makes patients bene…t from choosing a cheaper drug. Patients are encouraged to buy parallel imports. Similarly, this applies to cost-sharing systems including deductibles (patients pay the …rst x Euros before insurance coverage begins) or indemnity insurance (a …xed amount independent of the price is reimbursed) (Robinson, 2002) . The extent of the copayment and the price elasticity of demand are important in determining incentives to choose lower-priced drugs.
In other words, patients are more likely to purchase parallel imports, the more they are exposed to the price di¤erence between locally sourced drugs and parallel imports.
For health insurances, the cost-sharing design determines the level of savings. In particular, the link between reimbursement and drug prices is relevant, as it allows health insurances to bene…t from lower drug prices. If patients pay a percentage of the total price (coinsurance) and the remaining fraction of total expenditure is reimbursed by health insurances, lower drug Germany, the Netherlands, Norway, Sweden, and the UK. It …nds only modest direct savings accruing to health insurances (a total of e 45 m.) and no (measurable) patient bene…ts and suggests that parallel traders are the main bene…ciaries of parallel trade. Moreover, Kanavos et al. (2004) do not observe any evidence of price competition or price convergence. 5 The York-study includes the top-selling products plus a random sample of 150 products in Denmark, Germany, the Netherlands, and the UK. It estimates total direct savings from parallel trade accruing to both health insurances and patients at e 635 m. West & Mahon (2003) also …nd evidence of indirect competitive e¤ects in the parallel importing countries. 6 prices -both lower prices for parallel imports and lower prices of locally sourced versions due to competitive e¤ects -then translate to lower public pharmaceutical expenditure. Furthermore, as copayment rules provide incentives for patients to buy parallel imports, cost-sharing determines the competitive pressure by parallel trade. Accordingly, also public health expenditure is reduced by more, if competition from parallel trade is strong and the market share of parallel imports is high. Consequently, the cost-sharing system is both a driver of parallel trade, as it determines cross-country price di¤erences, and, more importantly, an important factor in determining savings from parallel trade.
In the European Union, all 28 member states apply some form of cost-sharing in relation to pharmaceuticals, mostly in the form of coinsurance, where patients pay a percentage of the price (Mossialos & Le Grand, 1999) . In the United Kingdom a ‡at rate copayment per package applies. Denmark, Sweden and Norway 7 use a combination of deductibles and coinsurance (Robinson, 2002 ; Kanavos et al., 2004) . In addition, the reference price system, in which the regulator sets a ceiling for the amount reimbursable (reference price) for a group of pharmaceuticals (cluster), can be found in Belgium, Denmark, Finland, France, Germany, Greece, Italy, the Netherlands, Portugal, Spain, and the United Kingdom (Puig-Junoy, 2010). By making reimbursement independent of drug choice, reference pricing is similar to indemnity insurance, where patients are reimbursed a price-independent amount and pay the di¤erence between the drug price and the reimbursement amount out-of-pocket. But whereas reference pricing can be considered to impose an avoidable copayment (avoidable if a drug priced at the reference price is chosen), indemnity insurance is a form of mandatory cost-sharing, as reimbursement amounts are lower than drug prices. That is, in the European Union, member states apply di¤erent cost-sharing systems, which di¤er in their impact on savings generated by parallel trade. However, not all textbook examples of copayments can also be found in reality due to inherent structural weaknesses, as this paper shows.
The importance of cost-sharing systems for the consequences of parallel trade has been emphasized in the empirical literature, but it has not attracted much attention in the theoretical literature on parallel trade. Only Bordoy & Jelovac (2005) and Köksal (2009) examine the e¤ect of cost-sharing structure on parallel trade 8 . Bordoy & Jelovac (2005) investigate the implications of cross-country di¤erences in coinsurance rates for the welfare e¤ects of parallel trade in a vertical di¤erentiation model with horizontal arbitrage. If parallel trade is driven by di¤erences in 7 Norway is not part of the European Union, but of the European Economic Area, for which the principle of free movement of goods applies. 8 In addition, the in ‡uence of parallel trade on pharmaceutical price regulation has been examined in the literature. On the one hand, parallel trade may restrict policy choices, as Rey (2003) suggests. By leading to a price convergence towards lower prices, parallel imports thwart a government's e¤orts to contribute more to R&D by granting higher prices. On the other, parallel trade may strengthen the manufacturer's position in price negotiations. Pecorino (2002) shows that if parallel trade to an unregulated market is possible, a manufacturer will make less concessions in drug price bargaining in a potential source country of parallel imports. Königbauer (2004) and Grossman & Lai (2006) …nd that the possibility of parallel trade limits the scope for international free riding on R&D contributions by providing weaker patent protection and imposing price caps. Parallel trade may even mitigate the negative impact of price controls on pharmaceutical innovation and result in more highly innovative and less me-too drugs (Schlaepfer, 2008 This paper compares coinsurance and indemnity insurance, which are both (pure) cost-sharing instruments. Coinsurance and indemnity insurance can be considered policy alternatives, among which policymakers may choose from. Indemnity insurance is a textbook example of a costsharing instrument, but cannot be found in any member state of the European Union. This paper considers indemnity insurance as a policy alternative to commonly applied coinsurance and may provide an explanation for coinsurance being preferred to indemnity insurance, if minimizing health expenditure is the prevailing health policy objectives.
In addition, whereas Bordoy & Jelovac (2005) and Köksal (2009) consider parallel trade as retail-level horizontal arbitrage, where parallel traders buy the drugs at market prices in the source country, this paper explains parallel trade as a by-product of vertical control structures: Indirect sales through an intermediary are the trigger for parallel trade, as an intermediary may resell a drug in other ways than intended by the manufacturer. Accordingly, parallel trade amounts to vertical arbitrage and is mainly determined by the wholesale price set by the manufacturer. Commonly, pharmaceutical manufacturers sell not directly, but through independent wholesalers (Taylor; Mrazek & Mossialos, 2004) . In addition, this approach separates the cause for from the consequences of parallel trade. Horizontal arbitrage is triggered by retail price differences and accordingly, di¤erences in the cost-sharing system or the extent of the copayment, which contributes to retail price di¤erences. That is, in Bordoy & Jelovac (2005) and Köksal (2009) the design of the cost-sharing system is the determining factor for whether parallel trade occurs (cost-sharing as a trigger), but also for what consequences parallel trade has (impact of cost-sharing). Vertical arbitrage however, assumes vertical restraints as the driver of parallel trade. Even for identical cost-sharing systems and/or identical copayments, arbitrage would be pro…table and parallel trade would occur. Accordingly, under vertical arbitrage, parallel trade ‡ows are not contigent on assumptions of di¤erences in cost-sharing systems or instruments.
Thus, taking vertical arbitrage as a starting point, the design of the cost-sharing system is only 5 the determining factor for the consequences of parallel trade and not its cause. This allows the analysis of the interaction between cost-sharing systems and parallel trade also for identical cost-sharing systems.
Against this background, this paper explores the role of cost-sharing for the e¤ects of parallel trade in a two-country model following and Chen & Maskus (2005) . It assumes a manufacturer which sells an innovative drug in two markets. In the home market, consumers purchases the drug directly from the manufacturer. In the foreign market the manufacturer markets the drug through an intermediary, which may engage in parallel trade and re-sell the drug in the home market. Thus, parallel trade occurs as a by-product of the vertical control structure and ‡ows from the foreign country, source country, to the home country, destination country. When there is no parallel trade, the manufacturer's optimal strategy is to set a low wholesale price and extract the wholesaler's pro…t via a …xed fee to avoid the double marginalization problem arising from the intermediary's market power. However, in the presence of parallel trade, a low wholesale price induces more parallel trade. Consequently, the manufacturer may want to set the wholesale price higher in order to limit competition from parallel trade. The optimal wholesale price re ‡ects the trade-o¤ between an intensi…ed double marginalization problem in the foreign market for a high wholesale price and increased competition from parallel trade in the home market due to a low wholesale price.
Independent of the cost-sharing scheme, parallel trade generates a competition e¤ect in the destination country, resulting in lower drug prices and a higher quantity sold. Due to the higher wholesale price, as compared to segmented markets, a double-marginalization e¤ect occurs in the source country. In the destination country, savings for patients occur under both systems, with savings being relatively higher under indemnity insurance. However, savings for health insurance occur only under coinsurance. Indemnity insurance fails to link reimbursement to drug prices, and via the increase in quantity demanded, lower drug prices result in higher expenditure. In the source country, the drug price increase following from the increase of the wholesale price results in additional expenses for consumers under both cost-sharing systems. Under coinsurance, additional expenses are relatively lower. Parallel trade results in lower health expenditure in the source country under both cost-sharing systems, as the e¤ect from a lower quantity consumed dominates the e¤ect of a higher drug price on expenditure. Under indemnity insurance, the relative reduction of health expenditure is higher.
The rest of the paper is organized as follows. In the next section, the two-country model with a vertical distributor relationship is presented and the case of segmented markets, when parallel trade is not allowed, and the case of integrated markets, when parallel trade is possible are analyzed. In Section 3, the e¤ects of parallel trade with respect to price changes, changes in copayments, and public health expenditure are studied. Section 4 concludes. the manufacturer sells directly to the consumers; in country S, it sells through an independent intermediary I. The manufacturer follows a two-part pricing strategy, it charges the intermediary a wholesale price w and a …xed fee .
In a regime of international exhaustion of intellectual property rights, due to lack of complete vertical control, the intermediary may engage in parallel trade and resell the drug (hereafter noted as ) in the home country. That is, the foreign country is the source country of the parallel import and the home country is the destination country. Therefore, the home country will be denoted as country D and the foreign country as country S. While consumers in S buy the drug from the intermediary, consumers in D have the choice between the locally sourced version b when purchasing from the manufacturer and the parallel import when buying from the intermediary. Consumers associate a lower quality with the parallel import, which is captured by a discount factor in consumer valuation. The perception of parallel imports as qualitatively inferior results from di¤erences in appearance and packaging (Maskus, 2001 ). In addition, following Schmalensee (1982) , uncertainty regarding product characteristics can be translated into quality di¤erentials. If consumers are not sure whether the parallel import is identical with the locally sourced version of the drug, their willingness to pay for the parallel import will be lower and the intermediary must o¤er a price reduction in order to convince consumers to try and learn about the parallel import. Moreover, there is evidence that the price of a drug may serve as a quality indicator (Waber et al., 2008) . Accordingly, due to a lower price, the parallel import may be associated with lower quality.
Consumers in both countries are heterogeneous with respect to the gross valuation of drug treatment, represented by a parameter which is uniformly distributed on the interval [0; 1].
Thus, the total mass of consumers is given by 1 in both countries Each consumer demands either one or zero units of the most preferred drug. The utility derived from no drug consumption is zero, while a consumer who buys one unit of drug i obtains a net utility
where 2 (0; 1) re ‡ects the perceived quality di¤erence between both versions b and of the drug and c i;j is the patient copayment for drug i in country j (j = D; S). For = 1, consumers associate no value at all with the parallel import, for = 0, both products are homogenous and are thus considered perfect substitutes.
A consumer with a positive net utility of drug consumption will choose the most preferred drug version by trading o¤ perceived drug quality against drug copayment. The higher the gross valuation of drug treatment , the more the consumer is willing to pay in order to purchase the (high-quality) locally sourced drug. The consumer heterogeneity with respect to valuation can be interpreted as di¤erences in willingness to pay for a locally sourced version, di¤erences in risk aversion regarding the trial of substitutes or di¤erences in the severity of the condition or 
Hence, in country D, if the parallel import is not available, demand for b is given by 
Consequently, in country D, if the parallel import is available, demand for the authorized product b and for the parallel import is given by
An asterisk is used to denote variables associated with parallel trade.
In country S, the brand-name drug is only sold by the intermediary. A consumer who is indi¤erent between buying the drug and not buying has a gross valuation 
Accordingly, in country S demand for the authorized product b is given by
Production technologies exhibit constant marginal costs, which are normalized to zero for simplicity. It is assumed that parallel trade is costless.
The structure of the model can be summarized by the following two-stage game: In the …rst stage, the manufacturer speci…es a wholesale price w and …xed fee . In the second and …nal stage, the intermediary and manufacturer set prices.
Coinsurance In the case of coinsurance, health insurance reimburses a fraction of the drug price, the remaining fraction is paid by the patient. Thus, the e¤ective price of the drug to the patient amounts to the proportion of the market price set by the manufacturer or intermediary (Zweifel et al., 2009 ). Consequently, copayments are given as
If parallel trade is not allowed, the location of the consumer indi¤erent between the locally sourced version of the drug and not purchasing is given by
If parallel trade is legal, the location of the consumer indi¤erent between the locally sourced version of the drug and the parallel import is given by b;
That is, for the choice between the two versions of the drug, the patient trades o¤ the fraction D of the price di¤erence p b;D p ;D against then perceived quality di¤erence . In country S, the location of the consumer indi¤erent between the locally sourced version of the drug and not purchasing is given by
Indemnity Insurance Indemnity insurance describes a form of lump-sum payment in the event of drug purchase. Reimbursement is not tied to the e¤ectively accrued cost of the drug (Zweifel et al., 2009) . Patients are reimbursed a …xed amount , independent of their choice of drug. Accordingly, copayments are given as
If parallel trade is not allowed (regime of national exhaustion of intellectual property rights), the location of the consumer indi¤erent between the locally sourced version of the drug and not purchasing is given by
If parallel trade is legal (international exhaustion of intellectual property rights), the location of the consumer indi¤erent between the locally sourced version of the drug and the parallel import is given by b;
that is, for the choice between the two versions of the drug, consumers take the full price di¤erence
In country S, the location of the consumer indi¤erent between the locally sourced version of the drug and not purchasing is given by
Compared to the original demand curve with no reimbursement by the health insurance, coinsurance rotate the demand curve, while indemnity insurance shifts the demand curve. 
No Parallel Trade
First consider the case of no parallel trade, when parallel trade is not allowed and markets are segmented. Both pricing decisions by the manufacturer -the drug price in country D and the wholesale price w, which determines the drug price in country S -are independent. The manufacturers pro…t is given as
where b;D denotes the monopoly pro…t from direct sales in country D, w b the wholesale pro…t from the intermediary's sales in market S, and the …xed fee, which is used to extract the intermediary's pro…t.
The wholesaler's total pro…t is given as
where b;S denotes the pro…t from sales in country S.
In market D, the manufacturer M maximizes (17) with respect to p b;D . The …rst order condition to this problem is
yielding the monopoly drug price
In market S, the intermediary I maximizes (18) with respect to p b;S. The …rst order condition to this problem is
resulting in the monopoly drug price p b;S (c b;S ). The …rst order condition shows that p b;S increases in the wholesale price w.
Turning to the second stage of the game, the manufacturer M sets to
in order to extract the intermediary's pro…t. In the absence of parallel trade and for segmented markets, the manufacturer's optimal strategy is to set the wholesale price equal to the marginal cost of production, i.e. w = 0 9 . This pricing decision avoids the double marginalization problem and results in the same drug price and sales volume as if the manufacturer sold directly to the consumers. 9 Substituting (21) and equilibrium prices into (17) and maximizing with respect to w results in w = 0.
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Drug prices in both countries are given as:
Indemnity insurance
Note that drug prices only depend on the cost-sharing system in the respective country.
Under coinsurance, drug prices decrease in coinsurance rates. E¤ective prices for consumers ). The e¤ect from reimbursement bene…ts both the manufacturer (higher market prices than without insurance) and patients (lower e¤ective prices than without insurance). Price di¤erences occur, when reimbursement di¤ers across countries. Quantities increase in the reimbursement amount, as e¤ective prices decrease in the reimbursement amount and more consumers buy. Di¤erences in quantities sold in country D and S stem from di¤erences in health care system (reimbursement amounts).
Parallel Trade
If parallel trade is allowed, the manufacturer's pricing decisions -the drug price in country D and the wholesale price charged the intermediary -are no longer independent. A low wholesale price induces parallel imports sold by the intermediary in country D (the wholesale price constitutes the lower price bound for the intermediary). Increasing the wholesale price in response creates and aggravates a double marginalization problem in country S. Consequently, if parallel trade is allowed, the choice of the wholesale price re ‡ects the trade-o¤ between an aggravated double marginalization problem in country S and intensi…ed competition from parallel trade in country
The manufacturer's pro…t is given as
where b denotes the pro…t from direct sale in D, w b the wholesale pro…t from the intermediary's sales in market S, w the wholesale pro…t from the intermediary's sales as parallel imports in market D, and the …xed fee. An asterisk is used to denote variables associated with parallel trade. The manufacturer's pro…t di¤ers from the pro…t under no parallel trade in three respects:
First, it faces competition by the intermediary in market D. Second, for a given wholesale price, the …xed fee extracted from the intermediary is higher, as it now also contains the intermediary's pro…t from parallel importing. Third, the intermediary's sales as reimports result in additional wholesale pro…t for the manufacturer. The intermediary's pro…t is given as
where b;S denotes the pro…t from sales in S and ;D the pro…t from sales as parallel imports in market D.
In country D, the manufacturer M maximizes (23) with respect to p b;D : The …rst order condition of this problem is The intermediary maximizes (24) with respect to p ;D , which yields the …rst order condition 
resulting in the price p b;S c b;S ; w . The …rst order condition is identical to the …rst order condition, if parallel trade is not allowed. Note that as p b;S increases in the wholesale price w , p b;S will be higher under parallel trade, if w > 0. With
the manufacturer extracts the intermediary's total pro…t. Substituting (28) and equilibrium prices into (23) and maximizing with respect to w gives the wholesale price w c i;j . For segmented markets, the manufacturer's optimal strategy to avoid the double marginalization problem resulting from vertical separation in imperfectly competitive markets is to set the wholesale price equal to marginal cost, i.e. w = 0. However, if parallel trade is allowed and results in market integration, a low wholesale price induces more parallel trade. Consequently, the manufacturer will set a higher wholesale price to limit competition from parallel trade in country D. The optimal wholesale price w re ‡ects the trade-o¤ between an aggravated double marginalization problem in country S and intensi…ed competition in country D. Note that as markets are integrated by parallel trade and the wholesale price incorporates the e¤ects in both the destionation country D and the source country S, the wholesale price depends on cost-sharing systems in both countries. Similarly, prices and quantities also depend on cost-sharing systems in both countries. To account for the interdependence of pricing decisions under parallel trade, variables such as prices, quantities, will be characterized contingent on cost-sharing systems in both countries. The cost-sharing system's parameters in parentheses denote the cost-sharing in country D and S, resp., e.g. p b;S ( ; ) denotes the drug price in the source country, if country D applies coinsurance and country S indemnity insurance. The speci…cation of drug prices and quantities for the di¤erent combinations of cost-sharing systems in the destination and source country can be found in Appendix B.
14 If parallel trade is allowed, the manufacturer raises the wholesale price to limit competition from parallel trade. This creates a double marginalization e¤ect with a higher drug price and a lower quantity in the source country S. As the manufacturer cannot block parallel trade entirely, parallel trade generates a competition e¤ect with lower drug prices and a higher quantity consumed in the destination country D.
The direct link between these price changes (resulting from parallel trade) in both countries and the consequences for public health care systems is the cost-sharing system: It drives the changes in copayments for consumers and public health expenditure funded by health insurance. The copayment mechanism determines, whether and to what extent consumers in the destination country bene…t from price decreases through savings and whether and to what extent consumers in the source country are exposed to price increases by higher copayments. In addition, the reimbursement mechanism determines also the consequences of parallel trade for public health expenditure. Ex ante, price and quantity changes generated by parallel trade have an ambiguous impact on public health expenditure: In the destination country, lower prices may contribute to lower health expenditure, but a higher quantity consumed may work towards higher spending. In the source country, a higher price may have an expenditure-increasing e¤ect, but a lower quantity consumed may reduce health expenditure.
Changes in Copayments and Public Health Expenditure in the Destination Country
This (sub)section investigates the consequences of parallel trade for public health care systems in the destination country. Proposition 1 summarizes the e¤ects of parallel trade on consumer copayments and public health expenditure in the destination country D.
Proposition 1 In the destination country D, lower drug prices under parallel trade decrease copayments under both cost-sharing systems. Suppose that drug prices under segmented markets are identical under coinsurance and indemnity insurance. Then savings for consumers are higher under indemnity insurance, independent of the cost-sharing system in the source country S.
Parallel trade generates savings for health insurance only under coinsurance, under indemnity insurance, health expenditure is higher than under segmented markets.
Proof. See Appendix C.1. Under both cost-sharing systems, copayments strictly increase in drug prices. Consequently, under both coinsurance and indemnity insurance, price decreases translate to lower copayments:
since p b;D ( ; :) < p b;D ( ) and p b;D ( ; :) < p b;D ( ), resp. This is, consumers bene…t from parallel trade independent of the cost-sharing system.
Which cost-sharing system creates higher savings, is determined by two factors: First, there is a direct impact of the cost-sharing system for a given wholesale price: Under indemnity insurance, reimbursement is price-independent and consumers bene…t from the full price decrease. Under coinsurance, only fraction D of the price decrease is passed on to consumers. Second, the wholesale price drives the intensity of competition, as it is the lower bound for the price of the parallel import and thus limits the intermediary undercutting the manufacturer's price.
These two factors are interdependent, as the wholesale price also depends on the degree of competition in the destination country. This is, the …rst factor would result in a higher wholesale price under indemnity insurance c.p. At the same time, the increase of the wholesale price is limited by the double marginalization e¤ect in the source country. The (relative) magnitude of this e¤ect also depends on the cost-sharing system. Under indemnity insurance, the double marginalization e¤ect is higher c.p.: Consumers bear the full price increase under indemnity insurance and the higher price elasticity turns a given price increase into a higher reduction of quantity.
Accordingly, for a comparison of copayment changes under coinsurance and indemnity insurance, cost-sharing systems in both countries are important: In the destination country, the total e¤ect of the cost-sharing system and the e¤ect of the cost-sharing system itself on the wholesale price is important. In the source country, the cost-sharing system determines by how much the manufacturer can increase the wholesale price in response to the competition e¤ect in the destination country.
Comparing relative copayments under coinsurance and indemnity insurance 10 , I assume identical drug prices for both cost-sharing systems under segmented markets. Taking into account that reimbursement may not exceed the drug price and consumers co-pay a positive amount, identical drug prices under coinsurance and indemnity insurance imply high coinsurance rates of D > 0:6, see Appendix C.1 for details. Identical drug prices as standard of comparison imply that the reimbursement amount under indemnity insurance can be written in terms of the coinsurance rate as follows:
Note that identical drug prices under both cost-sharing instruments does not imply identical copayments under coinsurance and indemnity insurance due to the di¤erent insurance e¤ects. . Assuming identical copayments for both cost-sharing systems under segmented markets would involve no reimbursement under indemnity insurance due to the insurance absorbing e¤ect of coinsurance under segmented markets. See Appendix D for a detailed explanation of this limitation associated with identical copayments under both cost-sharing systems as a basis of comparison. Also, assuming identical quantities for both cost-sharing systems under segmented markets is subject to the same limitation.
The change in copayments is lower under indemnity insurance than under coinsurance independent of the cost-sharing system in the source country:
As a lower ratio of relative copayments corresponds to a higher reduction of copayments, this is equivalent to copayments being reduced to a larger extent under indemnity insurance. No matter whether coinsurance or indemnity insurance is applied in the source country, the wholesale price is higher under indemnity insurance (w ( ; ) > w ( ; ), w ( ; ) > w ( ; ) resp.). This is, the higher intensity of competition under indemnity insurance induces the manufacturer to raise the wholesale price more under indemnity insurance as compared to coinsurance. At that the cost-sharing system in the source country restricts the increase of the wholesale price with respect to the double marginalization e¤ect, but does not inhibit the higher increase of the wholesale price under indemnity insurance. In total, the impact of the full price di¤erence accrueing to consumers exceeds the e¤ect of the higher wholesale price and consumer copayments are reduced more under indemnity insurance.
The competition e¤ect generated by parallel trade has an ambiguous impact on total expenditure. Lower prices decrease expenditure, higher quantities increase expenditure. Whether parallel trade results in reductions of public health expenditure, i.e. the part of total expenditure which is reimbursed by health insurance, depends on the cost-sharing system. Only if reimbursement is linked to drug prices, lower prices under parallel trade bene…t health insurance.
Under coinsurance, the change in public health expenditure associated parallel trade is given as:
of which the second, parenthesized part denotes the change in total expenditure. This can be decomposed into the expenditure-decreasing e¤ect of lower drug prices and the expenditure-increasing e¤ect of a higher quantity being reimbursed: is sold and reimbursed.
The e¤ect of lower prices dominates the e¤ect of a higher quantity and independent of the costsharing system in the source country S, parallel trade results in lower public health expenditure under coinsurance:
Under indemnity insurance, reimbursement is independent of the drug price and the decrease of drug prices under from parallel trade has no expenditure-decreasing e¤ect. The higher quantity sold results in an increase of public health expenditure associated with parallel trade: 
Changes in Copayments and Public Health Expenditure in the Source Country
Comparing the consequences of parallel trade for consumer copayments and public health expenditure in the source country yields the following proposition:
Proposition 2 In the source country S, a higher price under parallel trade increases copayments under both cost-sharing systems. Suppose that drug prices under segmented markets are identical under coinsurance and indemnity insurance. Then additional expenses for consumers are lower under coinsurance, independent of the cost-sharing system in the destination country D. Savings for health insurance from parallel trade are higher under indemnity insurance, regardless of the cost-sharing system in the destination country.
Proof. See Appendix C.2.
Under both coinsurance and indemnity insurance, copayments strictly increase in drug prices and consequently, price increases give rise to higher copayments: 
since p b;S ( ; :) > p b;S ( ) and p b;S ( ; :) > p b;S ( ), resp. Thus, consumers lose from parallel trade independent of the cost-sharing system. Under which cost-sharing system the additional expense is higher, is determined by two factors, similar to the link between competition e¤ect and consumer savings in the destination country: First, the direct impact of the cost-sharing system for a given drug price now works in the opposite direction as compared to impact on savings in the destination country: Under indemnity insurance, consumers have to bear the full price increase. Under coinsurance, only the fraction S of the price increase is incurred by consumers, the remaining is is borne by health insurance. Second, price changes resulting from the increase of the wholesale price contribute to changes in copayments. Here, the higher reduction in quantity due to the higher price elasticity under indemnity insurance tends to bring about a lower increase of the wholesale price.
As the change in the wholesale price is determined by both the competition e¤ect and the double marginalization e¤ect, thus by cost-sharing systems in both countries, relative copayment changes are compared for a given cost-sharing system in the other country.
Again, I assume identical drug prices for both cost-sharing systems under segmented markets. This implies the following relationship between the coinsurance rate and the reimbursement amount under indemnity insurance:
Note that, similar to assuming identical drug prices in the destination country D implying high coinsurance rates, this standard of comparison for the source country requires rather high coinsurance rates due to the positive copayment condition under indemnity insurance, see Appendix C for details.
The change in relative copayments 12 , is lower under coinsurance than under indemnity insurance independent of the cost-sharing system in the destination country:
As a higher ratio of relative copayments implies higher price increases, this corresponds to copayments being increased less under coinsurance. Although the wholesale price is higher under coinsurance regardless of the cost-sharing system in the destination country (w ( ; ) > w ( ; ), w ( ; ) > w ( ; )), the direct e¤ect of the cost-sharing system of consumers being insulated from part of the price increases dominates and copayments are less increased. The double marginalization e¤ect induced by parallel trade has an ambiguous impact on total expenditure and public health expenditure. The higher drug price tends to increase expenditure, the lower quantity contributes to a reduction of quantity.
of which the second, parenthesized part denotes the change in total expenditure. This can be decomposed into the expenditure-increasing e¤ect of a higher drug price and the expendituredecreasing e¤ect from a lower quantity: 
The positive part I of the decomposition exhibits the expenditure-increasing e¤ect of a higher drug price being the basis for reimbursement under parallel trade, while neglecting changes in quantity. The negative part II re ‡ects the reduction of expenditure due to the lower quantity sold and reimbursed under parallel trade. The e¤ect of a lower quantity exceeds the e¤ect of a higher drug and independent of the cost-sharing system in the destination country D, parallel trade results in lower public health expenditure under coinsurance:
Under indemnity insurance, the change in public health expenditure associated parallel trade is given as:
since q b;S < q b;S . Since reimbursement is not linked to drug prices, the drug price increase does not give rise to an expenditure-increasing e¤ect. Instead, the decrease in quantity unambiguously decreases public health expenditure.
Comparing relative expenditure reductions under coinsurance and indemnity insurance for identical drug prices for both cost-sharing systems under segmented markets, public health expenditure is more reduced under indemnity insurance, independent of the cost-sharing system in the destination country:
Under indemnity insurance, the drug-price increase under parallel trade has no expenditureincreasing e¤ect, as reimbursement is independent of the drug price. Accordingly, expenditure is decreased more, if reimbursement is price-independent.
Total Changes
So far I considered changes for consumers and health insurance separately, with the implicit assumption that compensation between consumers and health insurance in form of transfers is not possible. This subsection drops this assumption and considers total changes in expenditure, both private expenditure (sum of all copayments) and public expenditure (reimbursed part).
For the comparison, I assume identical drug prices for both cost-sharing systems under segmented markets. The complexity of the expressions allows only for numerical results, see Appendix F.
In both countries, the total change in expenditure is negative, independent of the cost-sharing system. In the destination country, under coinsurance, both copayments and public health expenditure are lower under parallel trade. Under indemnity insurance, the e¤ect of lower copayments exceeds the e¤ect of higher public health expenditure. In the source country, the e¤ect of lower public health expenditure exceeds the e¤ect of higher copayments. This is, in both countries, parallel trade generates net savings under both cost-sharing systems. The level of the copayment determines, under which cost-sharing system savings are higher. In the destination country and independent of the cost-sharing system in the source country, total savings are higher under indemnity insurance for a su¢ciently low copayment. For a higher copayment, total savings are higher under coinsurance. In the source country and independent of the cost-sharing system in the destination country, total savings are higher under coinsurance for a su¢ciently low copayment. For a higher copayment, total savings are higher under indemnity insurance. However, compensation between consumers and health insurance in form of transfers might not be feasible, as savings are contigent on the version of the drug purchased.
Conclusion
In this paper, I have studied the consequences of parallel trade for health care systems. In particular, I have compared a coinsurance scheme (consumers pay a percentage of the drug price out-of-pocket) and an indemnity insurance scheme (reimbursement is independent of the drug price) with respect to changes of copayments, i.e. out-of-pocket expenditure for patients, and public health expenditure.
The model suggests a strong link between the consequences of parallel trade and cost-sharing systems. Although, under both cost-sharing schemes, parallel trade results in price decreases in the destination country and a price increase in the source country, the cost-sharing scheme determines whether savings from parallel trade accrue and for whom. The extent to which price decreases (in the destination country) and price increases (in the source country) are passed on to consumers and sickness funds and translate to copayment and health expenditure reductions or increases is based on reimbursement mechanism. In the destination country, savings for patients from parallel trade occur under both systems, but are relatively higher under indemnity insurance. However, savings for health insurance from parallel trade occur only under coinsurance. Indemnity insurance fails to establish a link between the reimbursement and drug prices. The procompetitive e¤ect from parallel trade does not bene…t health insurances, but rather results in a growth of expenditure, as consumption increases due to lower drug prices. Consequently, maximizing savings for patients by adopting indemnity insurance occurs at expense of public health expenditure. The greater incentive for patients to buy the less expensive parallel import under indemnity insurance rather hurts health insurance than bene…tting it. Applying coinsurance instead shifts savings from patients to sickness funds partially: Savings for patients are relatively lower than under indemnity insurance, but also sickness funds bene…t from lower prices. This makes coinsurance a more attractive cost-sharing mechanism for health insurance; the failure to link prices to expenditure and full responsiveness to changes in quantity may constitute a reason why indemnity insurance is considered to be inappropriate as a cost-sharing instrument by regulatory bodies. Pure indemnity insurance is not observed any member state of the European Union.
In the source country, the drug price increase following from the increase of the wholesale price results in additional expenses for consumers under parallel trade, but the associated reduction in quantity consumed bene…ts health insurance, as it dominates the e¤ect of higher prices on public health expenditure. Again a con ‡ict between minimizing negative consequences from parallel trade for patients and maximizing positive consequences for health insurance emerges. Under coinsurance, additional expenses for patients are relatively lower; under indemnity insurance, the reduction of health expenditure is relatively higher. Consequently, also the distributive e¤ects of parallel trade in the source country are determined by the cost-sharing scheme. Considering that regulatory bodies in source countries should prefer indemnity insurance to minimize public health expenditure, it remains unexplained, why indemnity insurance is not applied in the respective source countries of parallel imports.
Accordingly, if minimizing public health expenditure is the dominant health policy objective, coinsurance should be the cost-sharing instrument of choice in the destination country and indemnity insurance in the source country. If minimizing …nancial exposure of patients and maximizing access to pharmaceuticals is the prevailing health policy objective, indemnity insurance is the appropriate cost-sharing scheme in the destination country and coinsurance in the source country. Thus, these health policy objectives should be carefully balanced.
In the European Union, health policy, including the general organization of health care systems as well as cost-sharing systems, is in the national competence of member states. However, a harmonization of health care systems with respect to cost-sharing systems would not make sense, as this paper illustrates. Under parallel trade reimbursement systems have di¤erent e¤ects in source and destination countries of parallel imports. Thus, a harmonization of reimbursement systems would result in welfare losses in source and/or destination countries. Generally, this model considers stylized, i.e. simpli…ed versions of cost-sharing systems. In the Scandinavian countries, e.g. combinations of di¤erent cost-sharing systems (deductibles and coinsurance) are applied. In addition, there is a tendency for cost-sharing systems to become more complex. For instance, coinsurance rates may depend on drug classes, exemptions may be added etc. The stylized versions of cost-sharing systems in this paper allow me to compare di¤erent systems on a basic level. A speci…c and precise comparison of cost-sharing systems of di¤erent member states would have to take the detailed design of cost-sharing systems into account. 
B Drug Prices and Quantities under Parallel Trade
The wholesale price is given as:
Indemnity insurance 16 :
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Equilibrium quantities are given as:
:
C The E¤ect of Parallel Trade
In country D, parallel trade generates a competition e¤ect with lower prices and a higher quantity.
Compared to segmented markets, parallel trade reduces the price of the drug sold directly by the manufacturer under both cost-sharing systems and independent of the cost-sharing system in the source country:
Under both coinsurance and indemnity insurance, the price of the parallel import is lower 28 than the price of the locally sourced version:
Under coinsurance, the quantity of the locally sourced version is higher under parallel trade:
Under indemnity insurance, the quantity of the locally sourced version is higher under parallel trade, if the reimbursement amount is low:
However, the total quantity sold in country D, i.e. locally sourced version plus parallel import, is (always) higher than the sales volume under no parallel trade:
In country S, the introduction of parallel trade induces an increase of the wholesale price w. This translates to an increase of the drug price (double marginalization e¤ect) under both cost-sharing systems:
4 (9 5 ) + S (1 ) ( + 3)
4 (9 5 ) + (1 ) (3 + ) 2 + S 4 (9 5 ) + (1 ) (3 + )
Due to a higher price, parallel trade reduces the quantity sold:
C.1 Changes in Copayments and Public Health Expenditure in the Destination Country
Given that coinsurance is applied in the source country S, the relative copayment change in the destination country D under coinsurance is given as:
which is equivalent to the price change under coinsurance, since
The relative copayment change in the destination country D under indemnity insurance is given as:
which does not coincide with the price change, since
. The di¤erence between relative copayment changes then is given as:
Identical drug prices as standard of comparison imply that the reimbursement amount under indemnity insurance can be written in terms of the coinsurance as follows:
Identical drug prices under segmented markets as standard of comparison imply coinsurance rates of D > 0:5 or D > 0:6, depending on the cost-sharing system in the source country. Identical drug prices without parallel trade implies that the reimbursement amount under indemnity insurance can be written in terms of the coinsurance rate as follows:
Taking into account that consumers are required to co-pay a positive amount, the reimbursement amount
and f D ( ; ) =
(1 )( 18 7 2 2 3 )
. In combination
2 ) 45 46 +6 2 +2 3 + 4 (b) for in S, with (a) 2 (0.5, 1), (b) 2 (0.6, 1). Also, for D < S (parallel trade from the low price to high price-country, (a) implies
, which is only satis…ed for high S .
The di¤erence between relative copayment changes is positive 17 :
The wholesale price is higher under indemnity insurance:
Given that indemnity insurance is applied in the source country S, the relative copayment change in the destination country D under coinsurance is given as:
the relative copayment change under indemnity insurance is given as:
The di¤erence between relative copayment changes then is given as
1 7 Under lower coinsurance rates, the di¤erence between relative copayment changes would be negative, suggesting that copayments change to a greater extent under coinsurance rates. This is due to to lower coinsurance rates implying high reimbursement amounts, which correspond to negative copayments, i.e. subsidies. Lower drug prices under parallel trade then result in an increase of the subsidy and a ratio of copayments The wholesale price is higher under indemnity insurance:
The relative change in public health expenditure under coinsurance is given as:
Given that coinsurance is applied in the source country S, the relative change in public health expenditure is
given that indemnity insurance is applied in the source country S, the relative change in public health expenditure is 
C.2 Changes in Copayments and Public Health Expenditure in the Source Country
Under coinsurance, the change in copayments in the destination country S is given as: Given that coinsurance is applied in the destination country D, the relative copayment change in the source country S under coinsurance is given as: and under indemnity insurance as:
with the di¤erence between relative copayment changes then amounting to:
Assuming identical drug prices allows to express the reimbursement amount under indemnity insurance in terms of the coinsurance in the following way:
Similar to assuming identical drug prices in the destination country D implying high coinsurance rates, this standard of comparison for the source country requires rather high coinsurance rates due to the positive copayment condition under indemnity insurance. Taking into account that consumers are required to co-pay a positive amount, the reimbursement amount is S restricted to S < f S , with f S ( ; ) = . Admittedly, this also allows for rather moderate coinsurance rates, but this would correspond to restrictions on the degree of vertical product di¤erentation or the coinsurance rate in the destination country.
The general case, without further restrictions, however, assumes high coinsurance rates.
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The di¤erence between relative copayment changes is negative:
As a higher ratio of relative copayments implies higher price increases, this corresponds to copayments being increased less under coinsurance.
The wholesale price is higher under coinsurance:
Given that indemnity insurance is applied in the destination country D, the relative copayment change in the source country S under coinsurance is given as:
and under indemnity insurance as:
(1 S ) 4 (9 5 ) + (1 ) ( + 3)
The di¤erence between relative copayment changes then amounts to:
Assuming identical drug prices under segmented markets, the di¤erence between relative copayment changes is negative: This is, copayments increase less under coinsurance.
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In the source country, the relative change in public health expenditure under coinsurance is given as:
Given that coinsurance is applied in the destination country D, the relative change in public health expenditure is:
given that indemnity insurance is applied in country D, the relative change in public health expenditure is:
For coinsurance in country D, the di¤erence between relative health expenditure changes under coinsurance and indemnity insurance is given as: 
Assuming identical drug prices as a standard of comparison, the di¤erence between relative health expenditure changes is positive: 
D Identical Copayments as standard of comparison
To make coinsurance and indemnity insurance comparable, the main body of the paper assumes identical drug prices under segmented markets as standard of comparison. This implies a certain threshold of coinsurance rates.
Identical copayments under segmented markets may provide another standard of comparison, which does not assume a certain level of coinsurance rates, but is subject to another, probably more severe limitation.
Identical copayments under segmented markets correspond to identical quantities consumed. Assuming identical copayments is intended to give a notion of …nancial exposure of patients and access to pharmaceuticals. It includes the di¤erent insurance e¤ect of both cost-sharing systems. This is illustrated by the comparison between insurance and no insurance under segmented markets, under coinsurance, the insurance e¤ect entirely absorbed by manufacturer, under indemnity insurance, the insurance e¤ect bene…ts both manufacturer and consumers. Identical copayments entail the reimbursement amount under indemnity insurance being zero:
Under coinsurance, the insurance e¤ect is entirely absorbed by the manufacturer and for consumers, coinsurance has the same e¤ect as no reimbursement (e¤ective prices under coinsurance correspond to e¤ective prices under no insurance). Assuming identical copayments then transfers this e¤ect to indemnity insurance as well. But for coinsurance, the manufacturer is only able to absorb the insurance e¤ect entirely under segmented markets. Under parallel trade, competition prevents it from doing so. Assuming identical copayments under segmented markets not only transfers this insurance-absorbance-e¤ect to the indemnity insurance scheme under segmented markets, but also to the indemnity insurance scheme under parallel trade, corresponding to assuming no reimbursement under indemnity insurance for both cases and thus comparing coinsurance with no insurance. This results in copayments decreasing always more under coinsurance, as coinsurance provides reimbursement, whereas indemnity insurance under this standard of comparison does not.
E Absolute Copayments
Comparing relative copayments under coinsurance and indemnity insurance, I assume identical drug prices for both cost-sharing systems under segmented markets.
In the destination country, absolute copayments for the locally sourced version and the parallel import are higher under coinsurance, independent of the cost-sharing system in the source country: In the source country, absolute copayments are higher under coinsurance, independent of the cost-sharing system in the destination country: 
F Total Changes
Comparing total changes in expenditure -both private expenditure (sum of all copayments) and public expenditure (reimbursed part) -under coinsurance and indemnity insurance, I assume identical drug prices for both cost-sharing systems under segmented markets.
F.1 Destination country
Given that coinsurance is applied in the source country, the total change in expenditure under coinsurance are given as: 
The total change in expenditure under indemnity insurance are given as: 
Under both cost-sharing system, the change in expenditure in negative, i.e. savings are generated. Figure 2 illustrates the comparison of total changes in expenditure under coinsurance and indemnity for = 0:5. The abscissa shows the value for D , the ordinate the value for S . In the white area, the change in total expenditure is higher under coinsurance, in the (darker) gray area it is higher under indemnity insurance. In the light gray area total changes are very similar under The comparison of total changes in expenditure under coinsurance and indemnity for other degrees of is similar.
Given that indemnity insurance is applied in the source country, the total change in expenditure under coinsurance are given as: Under both cost-sharing system, the change in expenditure in negative, i.e. savings are generated. Figure 3 illustrates the comparison of total changes in expenditure under coinsurance and indemnity for = 0:5. The abscissa shows the value for D , the ordinate the value for S . In the white area, the change in total expenditure is higher under coinsurance, in the (darker) gray area it is higher under indemnity insurance. In the light gray area total changes are very similar under The comparison of total changes in expenditure under coinsurance and indemnity for other degrees of is similar.
F. 2 Source Country
Given that coinsurance is applied in the destination country, the total change in expenditure under coinsurance are given as: Under both cost-sharing system, the change in expenditure in negative, i.e. savings are generated. Figure 4 illustrates the comparison of total changes in expenditure under coinsurance and indemnity for = 0:5. The abscissa shows the value for D , the ordinate the value for S . In the white area, the change in total expenditure is higher under coinsurance, in the (darker) gray area it is higher under indemnity insurance. In the light gray area total changes are very similar under Given that indemnity insurance is applied in the destination country, the total change in expenditure under coinsurance are given as: Under both cost-sharing system, the change in expenditure in negative, i.e. savings are generated. Figure 5 illustrates the comparison of total changes in expenditure under coinsurance and indemnity for = 0:5. The abscissa shows the value for D , the ordinate the value for S . In the white area, the change in total expenditure is higher under coinsurance, in the (darker) gray area it is higher under indemnity insurance. In the light gray area total changes are very similar under coinsurance and indemnity insurance. Due to the positive copayment condition under indemnity insurance the reimbursement amounted is restricted to D < 0:65 and S < 1:6;, see Appendix C.2. For 1:6 > S & 1 and S . 1, the total change in expenditure is higher under coinsurance, for S & 0:75 and D > 0:5, the total change in expenditure is higher under indemnity insurance. The comparison of total changes in expenditure under coinsurance and indemnity for other degrees of is similar.
